Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.082; wR factor = 0.186; data-to-parameter ratio = 21.0. organic compounds o1296 Wei et al.
In the title compound, C 31 H 22 F 3 NO 2 , the pyrrolidine and cyclopentane rings within the dihydroindene ring system are in envelope conformations, with the N atom and the spiro-C atom at the flap, respectively. An intramolecular C-HÁ Á ÁO hydrogen bond forms an S(8) ring motif. The mean plane through the pyrrolidine ring [r.m.s. deviation = 0.179 (2) Å ] makes dihedral angles of 86.30 (13), 88.99 (10) and 79.69 (11) with the benzene ring, the dihydroacenaphthylene ring and the mean plane of the indane system, respectively. In the crystal, molecules are linked by C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds into a two-dimensional network parallel to the ac plane. C-HÁ Á Á interactions further stabilize the crystal structure.
Related literature
For the structures of related heterocyclic compounds with antitubercular activity, see: Wei, Ali, Choon et al. (2011 , 2012 ; Wei, Ali, Ismail et al. (2011) . For ring conformations, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986 Refinement R[F 2 > 2(F 2 )] = 0.082 wR(F 2 ) = 0.186 S = 1.10 7039 reflections 335 parameters H-atom parameters constrained Á max = 0.55 e Å À3 Á min = À0.37 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C15-C20 ring. Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ).
The pyrrolidine ring (N1/C12/C13/C22/C23) and the cyclopentane ring (C13-C15/C20/C21) within the dihydroindene moiety are in envelope conformations, with puckering parameters (Cremer & Pople, 1975 ) Q = 0.403 (2) Å and φ= 3.9 (4)° with atom N1 at the flap, and Q = 0.246 (3) Å and φ= 7.8 (6)° with atom C13 at the flap, respectively. An intramolecular C29-H29A···O1 hydrogen bond (Table 1) forms an S(8) ring motif (Bernstein et al., 1995) . The dihedral angles between the mean plane through the pyrrolidine ring (N1/C12/C13/C22/C23) [r.m.s deviation of 0.179 (2) Å] with the benzene ring (C24-C29), the dihydroacenaphthylene ring (C1-C10/C12) and the mean plane of the dihydroindene ring (C13-C21) are 86.30 (13), 88.99 (10) and 79.69 (11)°, respectively.
In the crystal packing ( Fig. 2) , the molecules are linked into two-dimensional layers parallel to ac plane via intermolecular C4-H4A···O2, C16-H16A···N1 and C26-H26A···O1 (Table 1) hydrogen bonds. The crystal structure are further stabilized by intermolecular C5-H5A···Cg1 (Table 1) interactions (Cg1 is the centroid of the C15-C20 ring).
Experimental
A mixture of (E)-2-[4-(trifluoromethyl)benzylidene]-2,3-dihydro-1H-indene-1-one (0.001 mol), acenaphthenequinone (0.001 mol) and sarcosine (0.002 mol) were dissolved in methanol (10 ml) and refluxed for 4 h. After completion of the reaction as evident from TLC, the excess solvent was evaporated slowly and the product was separated and recrystallized from methanol to give the title compound as yellow crystals.
Refinement
All H atoms were positioned geometrically [C-H = 0.95 and 1.00 Å] and refined using a riding model with U iso (H) = 1.2 or 1.5U eq (C). A rotating group model was applied to the methyl group. Eleven outliners (-7 13 13, -6 12 12, -9 10 9, -7 1 17, -6 11 16, -9 11 10, -6 11 15, -5 2 16, -7 9 15, -4 0 18, -7 10 15) were omitted in the final refinement.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ). supplementary materials sup-2 Acta Cryst. (2012) . E68, o1296-o1297
Figure 1
The molecular structure of the title compound, showing 30% probability displacement ellipsoids. supplementary materials sup-3 Acta Cryst. (2012) . E68, o1296-o1297
Figure 2
The crystal packing of the title compound. H atoms not involved in intermolecular interactions (dashed lines) have been omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1′-Methyl-4′-[4-(trifluoromethyl)phenyl]dispiro[acenaphthylene-1,2′-pyrrolidine-3′,2′′-indane]-2,1′′(1H)-dione
R int = 0.072 θ max = 30.1°, θ min = 2.0°h = −10→12 k = −28→23 l = −19→19 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.082 wR(F 2 ) = 0.186 S = 1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq F1 0.0010 (2) 0.42817 (7) 0.71415 (11) 0.0310 (4) F2 0.0624 (2) 0.49747 (9) 0.82994 (11) 0.0382 (5) (7) 0.0187 (7) −0.0013 (6) F2 0.0565 (12) 0.0422 (10) 0.0176 (7) −0.0214 (9) 0.0121 (7) −0.0018 (7) supplementary materials sup-6 Acta Cryst. (2012) . E68, o1296-o1297 F3 0.0346 (10) 0.0408 (11) 0.0548 (11) 0.0048 (8) 0.0291 (9) 0.0143 (9) O1 0.0204 (9) 0.0198 (9) 0.0192 (8) −0.0005 (7) 0.0044 (7) 0.0053 (7) O2 0.0281 (10) 0.0237 (9) 0.0130 (7) −0.0003 (8) 0.0002 (7) 0.0007 (7) N1 0.0189 (11) 0.0157 (10) 0.0141 (9) −0.0004 (8) 0.0060 (8) −0.0035 (7) C1 0.0160 (11) 0.0183 (12) 0.0115 (10) 0.0010 (9) 0.0068 (8) −0.0005 (9) C2 0.0178 (12) 0.0172 (11) 0.0136 (10) 0.0009 (10) 0.0060 (9) −0.0023 (9) C3 0.0195 (12) 0.0242 (13) 0.0139 (10) 0.0012 (10) 0.0053 (9) −0.0015 (9) C4 0.0187 (13) 0.0274 (14) 0.0197 (11) −0.0005 (11) 0.0014 (9) −0.0060 (10) C5 0.0190 (13) 0.0225 (13) 0.0212 (12) −0.0035 (10) 0.0055 (9) −0.0054 (10) C6 0.0200 (12) 0.0194 (12) 0.0162 (11) −0.0006 (10) 0.0082 (9) −0.0038 (9) 
Hydrogen-bond geometry (Å, º)
Cg1 is the centroid of the C15-C20 ring. Symmetry codes: (i) x+1, −y+3/2, z+1/2; (ii) x, −y+3/2, z+1/2; (iii) x−1, y, z; (iv) x+1, y, z.
